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METHOD FOR 

MEASUREMENT OF ABRASIVE WEAR 

PROPERTIES OF METALLIC MATERIAL 

PART 2 TEST METHOD FOR HIGH STRESS ABRASION 
0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 27 July 1983, after the draft finalized by the Methods of 
Physical Tests Sectional Committee had been approved by the Structural 
and Metals Division Council. 

0,2 Wear is a consequential removal of material from one or both of the 
surfaces in relative motion against each other. Several factors, such as 
mechanical, thermal and chemical ( corrosion ) are associated with the 
process of wear. However, in most of the industrial applications 
involving material handling, abrasive wear plays a dominant role. 
Abrasion is a wear by displacement of material from surfaces in relative 
motion, caused by the presence of hard protuberances or by the presence 
of hard particles, either between the surfaces or embedded in one of them. 
Abrasive wear may occur in dry state or in the presence of a liquid. 
Abrasive wear occurs, when a relatively harder material moves across the 
wearing metal surface. This mode of wear has three sub-groups: 

a) Gouging Wear refers to the situation in which the metal is 
removed by a type of c Machining ' operation in which the hard 
material indents the metal and in moving along the surface, 
removes material in relatively larger pieces. This type of wear 
is often accompanied by heavy impact and common examples 
are seen in wear of crusher liners, earth-moving shovels and in 
heavy digging operations. 

b) High Stress Abrasion is a term used where the wear is on a finer 
scale than the gouging abrasion but the stresses involved are 
sufficient to fracture the abrasive particles. A common example 
is the wear of ball and liners in ball mills. 

c) Low Stress Abrasion occurs in a situation when the stresses 
involved are very low and the abrasive particles are fine and not 
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fractured. A situation of this type is found to exist during dry 
sand running down a chute, abrasive slurries moving inside a 
pipe and in one classifiers, etc. 

0.3 Extensive work has been done all over the world on the measurement 
of wear and several testing machines have been developed. However, 
none of these have been standardized which makes it difficult to compare 
results obtained in different laboratories even when the testing machines 
are almost similar. In the present standard an attempt has been made 
to present some of the methods which may be used as standard methods 
for the measurement of abrasion resistance of metals and alloys under 
different abrasive wear situation. 

0.4 This standard is being issued in three parts covering different test 
methods for determination of wear. This part ( Part 2 ) deals with the 
test method for high stress abrasion. 

The other parts in the series are: 

Part I Test Method for Gouging Abrasion Resistance (Jaw 
Crusher Test) 

Part III Test Methods for Low Stress Abrasion. 

0.5 In reporting the result of a test made in accordance with this 
standard, if the final value, observed or calculated, is to be rounded off, 
it shall be done in accordance with IS : 2 - 1960*. 



1. SCOPE 

1.1 This standard ( Part 2 ) prescribes the test method for the 
measurement of abrasion resistance of various materials under high stress 
abrasive conditions. A state of high stiess abrasion is said to exist in a 
situation in which the wear is on a finer scale as compared to gouging 
abrasion but the stresses are sufficient to fracture the abrasive particles. 

2. EQUIPMENT 

2.1 The test equipment uses a rotating pin specimen pressed against an 
abrasive surface rotating at a fixed speed and simultaneously the rotating 
pin also slides along the width of an abrasive cloth. This provides fresh 
abrading surface to the specimen throughout the test ( see Fig. 1 ). 



•Rules for rounding off numerical values (revised). 
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Fig. 1 Schematic Arrangement of Testing Machine for 
High Stress Abrasion Resistance Test 



2.2 Control Parameters 

Force — Variable up to 500 N. 

Width — The width of the abrasive cloth — 225 mm. 

Speed — The speed of rotation of the abrasive cloth-variable to give 
a surface speed at the specimen up to 2*5 m/min. 

Specimen Rotation — The specimen rotation is variable up to 1 750 
rpm. 

Lateral Speed of the Pin — The lateral speed of the pin should be so 
adjusted that 90 percent width of the abrasive cloth is 
covered in 10 minutes. 
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2.3 Material 

2.3.1 Abrasive Cloth — Bonded abrasive of silicon carbide, alumina, 
garnet, emery or silica with grit size up to 900 Um. 

2.3.2 Lubricant — Lubrication may be wet or dry as desired. Water, 
alcohol and solvents may be used as lubricant. 

3. TEST SPECIMEN 

3.1 A pin type specimen, 6 to 12 mm diameter with flat end. 

3.2 Reference Material — Reference material shall be of hot rolled 
mild steel having hardness of 140 ± 10 HB. 

4. TEST PROCEDURE 

4.1 A specimen as mentioned in 3.1, is appropriately loaded according 
to its diameter and mounted over the abrasive surface which has to be 
replaced for each fresh test. The load/diameter ratio is given in Table 1. 
A single test shall be the duration of 10 minutes. After each test the 
specimen is cleaned and weighed to the nearest milligram. Similar test 
is to be conducted with the reference mild steel material. 



TABLE 1 SPECIMEN DIAMETER AND LOAD RATIO 




Diameter of the Pin 
mm 

(D) 

6 




Load 

N 

(F) 
75 




8 




135 




10 




210 




12 




300 




Note — Any other size of the pin 


with FID* — 


100 1 V A 
may also be used, 


where F 


is in M and D is in mm. 









5. PRESENTATION OF RESULTS 

5.1 Results are reported as wear ratio which is the weight loss of test 
sample ( W x ) to the weight loss of the reference mild steel samples ( W t ). 

Wi 
Wear Ratio =-777* 

5.1.1 At least three number of tests shall be conducted and in no case, 
the single value shall differ more than 20 percent from the mean value. 
Otherwise a fresh set of three tests shall again be conducted. 



